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Introduction
Burning Mouth Syndrome (BMS) is a complex chronic orofacial pain disorder characterized by an intraoral burning sensation for which no medical or dental cause can be found, unremitting for at least 4 to 6 months [1, 2] . It is identified by three diagnostic criteria: pain in the mouth present daily and persisting constantly or for most of the day, oral mucosa of a normal appearance, and the absence of local and systemic diseases [3, 4] .
It occurs more commonly in middle-aged and elderly women, and rarely affects individuals under the age of 30 years. The prevalence may vary but ranges from 0.7% to 3.6% in men and 0.6 to 12.2% in women [5, 6] . Other studies have reported a higher prevalence ranging from 0.6% to 15% [7] [8] [9] [10] [11] [12] .
The main symptom is a burning sensation in the oral mucosa and perioral regions that usually has a bilateral and symmetric distribution. Sometimes the pain is described as scalding, tingling, or numbing [13] . Other oral symptoms, such as dysgeusia, a bitter/metallic taste, subjective xerostomia, and foreign body sensation have been reported [14] . Pungent or hot food or beverages, stress, and tiredness have been reported to worsen pain. The corresponding pain alleviating factors are eating, sucking pastilles, drinking cold beverages, and relaxation [15] .
The onset is generally spontaneous, and without any recognizable precipitating factors. However, some BMS patients report antecedent dental procedures, the initiation of medications, or stressful life events [16] . Spontaneous remission is rare [17] .
The pain has precise physical, anatomical, and pathological dimensions [18] , but is also characterized by cultural or universal components in its expression and manifestation, with different interpretations from the social or cultural perspective [19] . This is due to the psychological, social, and cultural dimensions of nociception. In this context, the pain is conditioned by personal and particular elements affecting the individual suffering from the condition, and also by the social elements that identify the individual, such as his or her sociodemographic characteristics [20] .
Although BMS has been extensively studied, little is known about the relationships between sociodemographic characteristics, symptoms, and triggers in the onset of disease. Therefore, this study aims to explore 1) the sociodemographic profiles in a sample of BMS patients; 2) the patients' perceived pain intensity, the oral symptoms reported, the triggers in the onset of the disease and the relationships with sociodemographic variables such as gender, age, educational level, marital status, and employment status and; 3) the diagnostic delay comparing the age of the patients with their age at the onset of the disease.
To the best of our knowledge, this is the first study that analyzes the relationships between clinical outcomes and sociodemographic variables.
Materials and Methods
This was a cross-sectional single-assessment clinical study performed at the oral medicine unit of the "Federico II University of Naples."
One hundred and ten BMS cases were screened for possible participation between September 2011 and March 2012. Seventy-five cases were included in the trial in accordance with the inclusion/exclusion criteria. All patients received written information and provided their written informed consent for the management of personal data before their participation.
The study was approved by the Ethics Committee of the Federico II University (approval number 177/08).
The inclusion criteria for BMS were 1) either sex, aged 18 or older; 2) the presence of chronic pain in the oral mucosa in the absence of hard and soft tissue lesions of any kind; 3) pain lasting more than 4 months, continuous throughout the day, with no paroxysm and not following any unilateral nerve trajectory; and 4) the absence of any abnormalities from the following laboratory investigations: salivary flow rates, laboratory tests, and tests for the detection of candidiasis. The exclusion criteria encompassed patients presenting with organic conditions that could be considered a causative factor, such as diabetes, anemia, thyroid disease, hyposcialia-related systemic disorders (e.g., Sjogren's syndrome), contact allergies, psychotic illness, organic brain syndrome, or neurological disease; subjects with signs of parafunctional habits; or patients regularly treated with anxiolytic, antidepressant, anticonvulsant, or psychotropic drugs. Even in the absence of mucosal lesions, a local effect of dental materials related to contact hypersensitivity was excluded by means of patch tests when the symptoms had started after any dental rehabilitation. A final diagnosis of BMS was established only after all other possible causes of the oral complaints had been ruled out.
At admission, each subject underwent a medical anamnesis (including history, clinical features, and age at disease onset), a general medical examination, an intraoral examination and extraoral examination, and laboratory tests (e.g., a full blood cell count, and analyses of serum levels of iron, ferritin, folate, vitamin B12, and glucose).
The data were obtained using face-to-face questionnaire interviews addressing sociodemographic variables, age at disease onset, oral symptoms, and triggers at disease onset. To assess the pain intensity the visual analogue scale (VAS) was administered. The VAS is usually presented as a 10-cm horizontal line, with each point clearly marked. The patient marks on a line the point that they feel represents their perception of their current state. It is a test which is widely used in psychosocial measurements to assess subjective phenomena. It is easy to administer, fast to complete, and with a high response rate [21] .
The demographics of the patients such as gender, age, educational level, marital status, and employment status were compared with data relating to South Italy from the recent ISTAT (Italian National Institute of Statistics) census (2011) [22] .
Regarding the symptoms, we requested the patients to report the presence of: any change of tongue morphology, change of tongue color, bitter taste, scalding, burning, pain, taste disturbances, xerostomia, sialorrhea, or intraoral foreign body sensation. The patients could indicate one or more symptoms. Furthermore, regarding the triggers, patients were asked to report any precipitating factors such as the starting of any new medications, dental procedures or stressful life events [23] occurring in the time frame of 1-12 weeks before the onset of BMS. In such a case, we suggested that the patients should indicate preferentially one trigger.
Finally, we analyzed the diagnostic delay comparing the age of the patients at their first medical appointment with their age at the onset of the disease.
An oral medicine specialist was responsible for determining the diagnosis of BMS, and for collecting all the demographic and medical data from the patients.
Statistical Analysis
Descriptive statistics, including means, standard deviations, medians, and interquartile range, were used to summarize all the variables. The Pearson Chi-square test was used to verify the significance of any dependence between qualitative variables. Because numerical variables do not have a normal distribution we chose to use nonparametric tests. To verify the significance difference between medians, we performed the Kruskal-Wallis nonparametric test while to measure the degree of correlation we used the Spearman bivariate correlation index. Table 1 summarizes the demographic and clinical parameters. The demographics of the patient group were compared with data relating to South Italy from the ISTAT 2011 census Website [22] .
Results
The number of study years of the patients was 8.57 6 4.95 (8.12 6 4.83 for the females and 9.89 6 5.20 for the males). These data were similar to those of South Italy. Some differences were detected in marital status and in job status. We found that 6.7% of our patient group were single compared with 29.6% in South Italy, 5.3% were divorced compared with 1.3%, and 12.1% were widowed compared with 7.1%.
There was a higher level of unemployment (60 patients, 80%) compared with the data relating to South Italy (45%; P < 0.001). The percentage of male unemployed patients was 84% compared with 28% in South Italy. The percentage of unemployed women was 80% compared with 60%.
Comparing the age of the patient group with the age at disease onset we found a diagnostic delay of 4.42 6 0.26 years.
Dependence Analysis of Age at Disease Onset
As shown in Table 2 , job status and educational level correlated (P <0.001 and P = 0.006, respectively) with age at disease onset. Table 3 shows the dependence analysis of the VAS scale in relation to gender, job status, and marital Table 4 shows the dependence analysis of the symptoms in relation to gender, marital status, job status, age, educational level, and age at disease onset.
Dependence Analysis of VAS Scale

Analysis of Symptoms and Dependence
Changes of the tongue morphology, taste disturbances, and intraoral foreign body sensation have a significant dependence on gender (P = 0.049, P = 0.001, and P = 0.045, respectively); intraoral foreign body sensation has a significant dependence on marital status (P = 0.033); taste disturbances have a significant dependence on job status. (P = 0.049); xerostomia has a significant dependence on age (P = 0.039); and changes of tongue color and a bitter taste have a significant dependence on educational level (P = 0.040 and P = 0.022, respectively).
No symptom correlated positively with age at disease onset. Table 5 shows the dependence analysis of the triggers in relation to gender, marital status, job status, age, educational level, and age at disease onset. Marital status and educational level have a significant dependence on the triggers (P = 0.036 and P = 0.049, respectively).
Analysis of Triggers and Dependence
Initiation of drugs and stressful life events were the most common triggers reported by single BMS patients (40%), stressful life events was the most common trigger reported by married patients (46%) and by widowed BMS patients (44%), and antecedent dental procedures and stressful life events were the most common triggers in divorced BMS patients with the same percentage (50%).
In terms of educational level, the trigger most commonly reported by patients with the lowest level of education (0-4 years) was antecedent dental procedures (50%).
The patients with study periods from 5 to 13 frequently reported as a trigger stressful life events while the patients with the highest educational level (14-18) did not identify any specific cause of their disease (50%).
Discussion
Several pain conditions show a remarkable genderrelated difference in their prevalence [24] . Men and women do not suffer from the same illnesses or do so with a different intensity and risk [25] . Epidemiological studies have shown that the female gender is itself a risk factor for chronic pain, although these findings appear to be pain site dependent. Gender differences are more consistently found in relation to abdominal pain and headache while instead for orofacial pain Sociodemographic Characteristics and Burning Mouth Syndrome consistent gender differences in prevalence have not been established [26] .
The true prevalence of BMS is difficult to establish due to the lack of rigorous diagnostic criteria in many studies which do not make any distinction between the secondary symptoms of oral burning and the syndrome itself. For this reason, estimates of the prevalence of BMS range from 0.7% to 7% of the general population and increase to 12-18% for postmenopausal women [27] [28] [29] . BMS occurs at a 90% higher rate in women than in men [30, 31] and usually presents from 3 years before to 12 years after menopause [5] . The reported gender ratio of the affected patients (females to males) has ranged from 3:1 to 16:1. [32, 33] . In our study, the male/female ratio was 1:3.
Multiple biopsychosocial mechanisms contribute to gender differences in BMS conditions, including sex hor-mones, endogenous opioid function, genetic factors, pain coping, and catastrophisizing, and gender roles [28] .
BMS occurs in middle aged and elderly subjects with an age range from 27 to 87 but rarely affects individuals under the age of 30 years, never having been described in children or adolescents. It usually occurs in the fifth to seventh decade of life [6] .
The mean age of our patients was 61 years with a peak between 50 and 59 (22 patients); we had only one patient of 29 years. Furthermore, BMS occurs later in men than in women (65 compared with 60 years).
In this study, we found the same educational level in BMS patients as in the general South Italy population, revealing a higher percentage of BMS patients with a low educational level (less than 8 years, 35 patients, 46%). The significance difference between the conditional distributions was measured by the Pearson Chi-square test. * Significant 0.01 < P 0.05. ** Significant P 0.01.
On the contrary, in terms of marital status and job status, the data of the sample were different from those reported for South Italy. We found a higher percentage of married patients and widowed patients, and a lower percentage of single patients. Moreover, we found a higher percentage of unemployment (80%). Unemployment seems to be the most important stressful life event in our patients.
Through a comparison of the age at BMS onset and the age of the patients, we evaluated the professional diagnostic delay. Mignogna et al. in 2005 , found that it usually takes 34 months to arrive at a definitive diagnosis (range, 1-348 months; median, 13 months). The average number of medical and dental practitioners consulted by each patient over this period and who initially misdiagnosed BMS was 3.1 (range, 0-12; median, 3) [34] .
In this study, the diagnostic delay was 4.42 6 0.26 years (median 53 months). Therefore, we can argue that the health care providers' awareness of BMS, in 9 years, has not improved.
Gender and marital status did not influence age at disease onset. Conversely, educational level and job status were correlated with this factor (P < 0.001 and P = 0.006, respectively). In fact, BMS is recognized earlier in patients who have a higher educational level and are employed. A higher level of education seems to lead to a more informed patient with a better understanding of the relationship between stressful events and somatic disorders.
Furthermore, stress in the workplace could predispose some people to somatic symptoms [35] .
In literature, oral mucosal burning pain represents the principal symptom of BMS. Pain levels may vary from mild to severe [36, 37] . The mean severity of BMS pain has been assessed at about 5-8 cm (or 50-80 mm) on a 10-cm (100 mm) VAS scale [38, 39] .
Our data were in line with the current literature, because oral burning was present in 59 patients (79%); the Median-IQR of VAS in men was 6.0-3.0 and in women 6.5-6.0.
Consistently, the literature suggests that females may rate their pain as being more intense than males [40] . However, we did not observe any statistically significant difference in pain intensity in relation to gender. The pain intensity is equally high in men and women, being independent of gender (P = 0.597).
Hungria et al., in relation to temporomandibolar disorders (TMD) found that patients with a lower educational level suffer more from pain than people with a higher educational level. However, in our patients pain was not related to educational level (P = 0.288) [41] .
In other chronic pain conditions, Goulet et al. found that age influences the intensity of pain. In that study, the authors found that individuals in the elderly group (551) were three times more likely to rate jaw pain as severe than the younger age group (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) [42] . In contrast, in our study, the age of the patients was not related to the pain intensity (q = 0.223, P = 0.055).
Job status and age at disease onset were correlated with the VAS scale in this study (P = 0.019 and 0.015, respectively). Generally, pain intensity in orofacial pain syndromes (such as temporomandibular disorders) will increase with the duration of the illness [43] . This tendency was observed in our sample of BMS patients; it is conceivable that the prolonged time for diagnosis (median 53 months), and the absence of any treatment could contribute to increasing the psychological stress of the patients and consequently the pain intensity.
Unemployed patients showed higher values on the VAS scale compared with employed patients. Unemployment could contribute to the psychological stress of patients and, consequently, could influence directly the pain intensity.
Clinical presentations of BMS may vary as some patients can be monosymptomatic (burning or pain only) or oligosymptomatic [29] . Generally, in BMS, oral burning alone is rare, it being more frequently associated with one or more other oral symptoms, such as xerostomia, paresthesia, and altered taste [3] .
Other authors have reported xerostomia in approximately 46-67% of BMS patients [2, 33] ; in our study, xerostomia was the most frequent symptom after oral burning (45 patients, 60%).
In contrast with the current literature that has reported dysgeusia in almost 70% of BMS patients [1, 38, 44] , in our study taste disturbances was ranked in eighth place (22 patients, 30%). A bitter taste, a very specific oral sensation, was in third place (32 patients, 43%). We found that taste disturbances were frequent in women (34% compared with 16%) and in the unemployed (33% compared with 13%).
Another factor to consider is that our patients show an excessive concern about their health and are focused on inspecting their mouth many times during the day, noting any changes of the tongue morphology and tongue color. They evaluate mainly the tongue probably because this is the site most affected by symptoms. A changing of the tongue morphology was noted principally by men (52% compared with 36%) A changing of the tongue color was observed frequently in patients with a lower educational level (5-7 years; 55%).
The age at disease onset did not modify the quality of the symptoms reported by our patients.
The onset of BMS is spontaneous although some patients report antecedent dental procedures, the initiation of medications, or other illnesses [16, 29, 44] .
Sociodemographic Characteristics and Burning Mouth Syndrome
In this study, the most frequent trigger reported was stressful life events (34 patients, 45%); in contrast with the current literature, antecedent dental procedures were in third place (15 patients, 20%) .
Through the analysis of dependence, we can see that gender, job status, and age at disease onset did not influence the triggers in BMS. On the contrary, marital status and educational level were associated.
The surprising dependence on marital status needs to be addressed by further studies: at the moment no hypothesis seems to be appropriate.
Antecedent dental procedures was the most common trigger in patients with the lowest educational level (50%) while patients with the highest level of education fail to find a cause for their BMS (50%).
In conclusion, BMS remains an important medical condition which often places a significant burden on both the patient and the health care system.
This article reports that BMS occurs more frequently in women than men. Nevertheless, gender does not influence pain intensity perception, which is equally high in women and in men. Pain intensity is higher in the unemployed and is related to diagnostic delay. A longer time in reaching a diagnosis is connected with higher pain intensity.
Burning is the most frequent symptom while stressful life events is the most frequent trigger reported in patients with BMS.
Within the limitations of the study, it can be concluded that the sociodemographic characteristics of patients could play a role in determining the clinical features of BMS. However, further investigations and multicentric studies are needed to support our hypothesis.
